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(54) ri4APAB/1l4HECKAR AOPHUPYIOIHAH 
TO/IOBKA 

(57) H3o6pereHMe othocmtca k He<J>TeAo6biB3- 
K>meft npoM-cTn m npeAH33H3MeH0 ai« 6ype- 

HMfl M 3KCn/iy3T3UMM BOAHHblX. He(J>TflHblX M 

ra30Bbix ckb3xhh. Lie nb - noBbiiueHwe 3<})4>ex- 

TMBHOCTM paBOTbl rWAP3B/UmeCKOM AOpHMpyK)- 

mew ron ob km 33 cm gt o6ecneMeHM$i 

CTa6n/lM33UMM nO/lOXCeHMH nOABMKHWX cexTO- 

poB bo BpeM» pa6oTbi. J\na 3Toro eepxHmi m 



HMXHMM TOpUbl nOABUXHWX CGKTOpOB BbinO/1* 

MeHbi b npOAonbHOMceHeHMM rMApaa/iMMecxow 
AOpHnpyiome^i to/iobkm c OKpyrnenneM no pa- 
Anycy. paBHOMy nonosuHe aiuhw noABHWHO- 
ro ceKTOpa b npoAOflbHOM ceMeHnw c ueHTpoM 
b paBHoyA3/ieHHOi4 ot Bepxnero n HM^nero 
topuob ceKTopa Tosxe. MaxcwM3nbHbiM a^3- 
MeTp b nonepeMHOM ceneHnn pa6oneM nosep- 

XHOCTH CeKTOpOB BWnO/lHCM H3 paCCTOAHMM . 

onpeAe/ifleMOM no MaTeMSTnwecxoM 4>-/ie. ot 
oepxHwx topuob cexTopoB. floc/ieAMne b pa6o- 
seM nono)K6HMM nepeMemaKrrc* 6e3 nepexo- 

COB, HTO C03A36T M3MBbirOAHeMLUHe yC/lOBWH 

pa60Tw cexTopoa w ynpyroii Tpy6naTOM AnacJ>- 
parMbi. yMeHbiuaer oceBbie n paAwa/ibHbie na- 

fpy3KM H3 A6T3/1H fOIOBKM W HKT, H3 KOTOpWX 

cnycxaeTca ro/ioaxa, w noBwuiaeT xanecTBO . 
pacujupfleMoro nnaCTbipw b o6c3ahom Tpy6e. 
Bbino/ineHne topmob cexTopoB no paA^ycy mc- 

X/1KJM36T 33KnHHMB3HMe M 06p330B3HMe KO/lb' 
UeBOrO 3330P3 Me>KAy CeKTOp3MM M (J)/l3HUeM 

b c/iyMae noaopoTa ceKTopos. 3 un. 



M3o6peTeHMe OTHOcnTcn x He(J>TeAo6wB3~ 
lome* npoMbiiu/ieHHocTM. b M3CTHOCTM x 6ype- 

HHK) M 3XCn/iy3T3UHM BOA*HWX. He<J>TflHblX M 

raaoabjx cxeaacwH a/w ycraHOBXM nepexpwBS- 

TeiieM B CKB3XMH3X C Ue/lbK) BOCCT3HOBfieHMH 
repMeTHMKOCTM 06C3AHWX KOAOHH. 

Ue/ibio M3o6peTeHMH flB/ineTca noBwwe- 

HUe 3(JxJ)eXTHBHOCTM p360TU rMApSB/lMMeCXOM 

AopHMpytotueii ro/iOBxn 33 CMeT o6ecneMeHM« 
CT36w/iM3aunn no/ioxeHM* noABM^KHbix cexTo- 

POB BQ BpeMfl pd60Tbl. 

H3 4>nr. 1 cxeMaTMHHO npeACTseneHS rwA- 
paBnnHecx3fl AopHnpyK)m3« to/iobxs. nonepeM- 
hum p33pe3: Ha 4>nr. 2 - to *e. c noeepHyrbiMn 
cexropaMM b pa6oneM nonoJxeHnn; na 4>"r. 3 - 

CXBM3 CM/1. ABMCTByK)tUMX H3 CeXTOp. 



fMApaB/iMMecxa« AopHnpyKJmas ro/iosxa 
MMeeT nonyw ujTaHfy 1. na xoTopyK) OAeTa 
ynpyrsn Tpy6M3Taji AH3<J>parM3 3. Me)«Ay 
<t>/)dHi43MM 2 noMeujeHbJ noABMXHue cexTopa 

4. BepXMMM M HM)KHMM TOpUbl CeKTOpOB. npM" 

/ieraK)U4Me x <pnaHi\aM. Bwno/iMeHu b npoAO/ib- 
hom ceneMMM AopnMpyK>meM to/iobxm co 
cxpyr/ieHweM no psA^ycy. pa b ho My no/iOBMHe 

AHMHbi CeXTOpa B npOAOHbHOM nnOCXOCTM c 

ueHTpoM b paBHoyA3neMHOM ot BepxHero n 
HMKHero topuob noABMXHoro cexTops TOMXe. 
a MaxcMMa/ibHbiM AnaMeip b nonepeMHOM ce- 
sghum ruApaB/iMHecKoii AOpMMpyKDtueM rono- 
bxm pa6oMeM noeepxHocTn cexTopoa. 
xoMTaxTMpyxomeM c pacujupfleMWM n/iacTw- 
peM, BbinonneH hs p3CCto»hmm X ot BepxHMX 

TOPUOB nOABM)KHblX CeKTOPOB B npOAO/lbHOM 
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ceMeHMii noc/ieAHwx. onpeAeiixeMOM b coot- 
eeTCTBHH co cneAy»omeM 3aBMCMM0CTb»o: 

X = ^-H(0.3 + sln/3). 5 

rAe L - A^MHa noABMXHoro ceKTopa e npo- 
AO/ibHOft h/iockoctm; 

H - paccTOflHue mokay npaMOii, napan- 
ne^bHOvi npoAO/tbHo* ocm Kopnyca. npoxoAa- 10 
mew nepea paBHoyAa/ieHHyK) ot BepxHero m 
HM)KHero topuob noAB^xHoro ceKTopa Tonxy. 

M TOHKOft nOABM)*CHOrO CeKTOpa, M3KCMM3/lbH0 

yAdneHHoA ot npOAO/ibHoii ocm Kopnyca; 

fi-yron h3k/ioh3 k npoAO/ibHofi ocm rMA- 15 
paanwMecKo^ AopHnpyioLuePi ronoBKM pa6oMew 
nooepxHocTM noABMKHoro ceKTopa. 

K noBepxHocTn, npw/ieraiomeM k AMa4>- 
parMe, xaxAoro BToporo noABMKHoro ceicTopa 
npMCoeAMHeHbi MeTaA/insecKne n/iacTMHbi 5. K 20 
n/iacTHHaM co CToponu AMa<t>parMbi npucoe- 

AHHeHW npOK/ldAXM 6 M3 n/IOTHOM TK3HM T3K. 

mto Kpa» tkbhm BbiCTynaiOT 3a xpaa n/iacTMH 5. 

flpVI C03A3HM11 AdB/ieHMfl B yCTpOMCTBC, 

Tpy6MaTa« Ana^parMa 3 paciunpaeTca m pa3- 25 
ABuraeT cexTopu 4 ao ynopa nepea n/iacTupb 
8 b peMOHTMpyeMyio Tpy6y 7. flpw stom o6pa- 

3yK)lUMMCfl MOKAy CeKTOpaMM 60KOBOM 3330P 

nepexpusaeTcn BbiCTynaiotUMMw MaCTHMM 
nnacmH 5. KOTopwe n pM>KMMa k>tch A^ac^par- 30 
MOM K OnOpHUM nOBepXHOCTflM cmokhux cex- 

Topos, a icpan npoKnaAOK noArM6a»OTc«. 
3dKpbiBd5i ocTaBiuMecn 3a3opw no KpanM nna- 
ctmh. r»pM npoTflrnoaHMn ro/iOBKM Meoe3 n/ia- 
dwpb ceKTopw 4 Bee BpeMA ocTaiOTCfl 35 
napan/ie/ibHWMM ocm -ro/iOBKM. (Ipw 3axoAe 
(m/im auxoAe) ronoBKM a n/iacTupb 8 ceiaopa 
HaioiOHniOTCfl no OTHomeHMio k ocm ronoaicw. 
npM 3tom mact TO/ibxo nepepacnpeAeneHMe 
x/iMHOBoro TopuoBoro 3330pa y c AsyxcTopoH- 40 
Hero Ha oahoctopohhmm 2y M axc. ho o6pa3osa- 

HUfl CKB03H0r0 KOAbqeBOrO 333opa MOKAy 

(J)/iaHueM 2 m cexTopaMw 4 He npowcxoAMT. a 
K/iMHOBue 333opw 3ano/iHflK>Tcsi npox/iaAxa- 
mm M3 TK3HM. BunosmeHMe paCoMed noBepx- 45 
hocth, kohtbktm pyrantel c pacuiMpqeMbiM 
nnacTbipeM noABMWHbix cexropoB co CMeiAe- 
hm6m MaKCMMa/ibHoro A^aMeTpa, npMBOAMT K 



mx napan/ienbHOMy nepeMeiqeMMK) b pa6oMeM 
no/io>KeHMM 6e3 nepexocoB. mto co3AaeT naM- 
BwroAHeMUJMe ycnoBMA pa6oTw ai» ceKTopoB 
m ynpyroii Tpy6M3TOM Ana<t>parMw. yMeHbiuaeT 
oceswe m paAnanbHwe Harpy3KM Ha a6T3/im 
ro/iOBKM m HacocHo-KOMnpeccopHbie Tpy6w, 
Ha kotopwx cnycKaeTcn ro/iOBka, m noBwiuaeT 
xasecTBo npM/ieraMM» pacuwpaeMoro n/iacTbi- 
pa k o6caAH0M Tpy6e. 

Bwno/iHeHMe topuob ceKTopos no paAuy- 
Cy MCK/1K)MaeT 3dKAMHMBdHMe m o6pa308aHMe 
xo/ibueBoro aaaopa MexAy cexTopaMM m <J>/iaH- 
ueM b c/iynae noaopoTa ceKTopos. 
OopMyna M3o6peTeHM« 
TMApaB/iMMecxafl AopHMpyjoiqaa to/iobk^ 
no 3bt. cb. N? 641070. OT/iMHawmancfl 

TCM, MTO. C Ue/lbK> nOBWUieHM« 3<t>4>eKTMBH0CTM 

pa60Tbi rMApaBHMHecKOM AOpHMpy^omeM ro/10- 
bkm 3a cnei o6ecneKeHM» ct36m/im33umm no/10- 
weHMfr noABMXHwx ceKTopoe BO speMfl 

pa60Tbl. BepXHMM M HHJKHMM TOpUbJ nOABM*- 

Hbix ceKTopos BbinonHeHbi a npoAO/ibHOM ce- 
m6hmm rvwpaBAM4ecxoi^ AopHMpyKXAe^ ranoBKM cb 
cxpyr/ieHMeM no paA^»ycy. paBHOMy nonoBMne ahm - 
Hbi noABMXHoro cexTopa a ynoMflHyroM cene- 

HMM C UeHTpOM B p3 BHOyAd^eHHO^ OT 

BepxHero m HMxnero topmob noABMXHoro ceic- 
Topa TOHKe. a MaxcMMa/ibHuA AMdMeTp a none- 
peMHOM ceneHMM pa6oMeM noBepxHocTM 
noABMKHbix cexTopoB Bbino/iHen Ha paccTOH- 

HMM X OT BepXHMX TOPUOB nOABM^CHWX CeXTO* 

poa. onpeAe/uieMOM e cootbbtctbmm co 

cneAywtneM 3anMCMMocTbio: 

X =^-:H(0.3 +sln^). 

rAe L - A^MHa noABMxnoro cexTOpa b npo- 
AO/ibHOM nnocxocTM; 

H - paccTo»HMe Me^Ay np«Moft f napa/i- 
ne/ibHOM npoAO/ibHOM ocm Kopnyca. npoxoA"* 
ineti Mepe3 pa8HoyAaneHHy»o ot BepxHero m 
HM)KHero topuob noABMxcHoro cexTopa Tosxy, 

M TOHKOil nOABMXHOrO CeKTOpa. M3KCMMd/1bH0 

yAa/ieHHOM ot npoAonbHOM ocw xopnyca: 

/?- yron naxnoHa k npoAO/ibHOM ocm tma* 
paB/iMMecxoM AopHMpywmeM to/iobkm pa6oneM 
nosepxHOCTM noAenxHoro ceKTopa. 
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(56) USSR Inventor's Certificate No. 
641070, cl. E 21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X = ^=-H(0.3+sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

p is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2>>max occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance A' from the 
upper end faces of the movable sectors, determined according to the following dependence: 

JT = — -tf(0.3 + sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

(3 is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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Fig. 1 

[see Russian original for figure] 



y\ = 2>'max 



Fig. 2 
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